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uality  Research  Division 
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sion  laboratories. 

ja*  ticks,  and  spiders, 


LIBRARY  /  Research  Division 

£  of  the  Market 
sorted  for  the  two 


Federal  and  state  regulations  governing  the  interstate  shipment  of'  living 
insects,  mites,  and  ticks  and  such  importations  from  foreign  countries  should 
be  strictly  adhered  to.  Request  for  federal  permits  for  shipments  and  questions 
relative  to  regulations  should  be  directed  to  the  regulatory  agencies  as 
indicated  below:- ^ 


Type  of  Organism 

Plant  pests  coming  under  Federal 
domestic  quarantines  or  coopera¬ 
tive  Federal  State  programs. 

All  plant  pests  being  imported 
and  those  plant  pests  being 
moved  interstate  that  are  not 
under  Federal  domestic  quaran¬ 
tines  . 

Importation  or  movement  of 
animal  pathogens  or  their 
vectors . 


Contact 


Director,  Plant  Pest  Control  Div. 
U.  S.  Dept,  of  Agriculture 
Federal  Center  Building 
Hyattsville,  Md.  20782 

Director,  Plant  ^uarant ine  Div. 

U.  S.  Dept,  of  Agriculture 
Federal  Center  Building 
Hyattsville,  Md.  20782 


Director,  Animal  Health  Div. 
U.  S.  Dept,  of  Agriculture 
Federal  Center  Building 
Hyattsville,  Md.  20782 


Type  of  Organism 


Contact 


Importation,  and  distribution 
after  importation,  of  pathogens, 
vectors,  or  potential  vectors 
of  concern  to  public  health. 


Chief,  Foreign  Quarantine  Program 
National  Communicable  Disease 
Center 

United  States  Public  Health 
Service 

Atlanta,  Georgia  30335 
or 

Public  Health  Service 

Quarantine  Stations  at 
United  States  ports  of  entry. 


l/  Requests  originating  from  Entomology  Research  Division  personnel  for  move¬ 
ment  of  insects,  mites,  ticks,  or  other  arthropods  should  be  directed  to 
Chief,  Insect  Identification  and  Parasite  Introduction  Research  Branch, 
Entomology  Research  Division,  ARS,  Plant  Industry  Station,  Beltsville, 
Maryland  20705 • 


A  list  of  "Laboratory  Colonies  of  Mites,  Ticks  and  Insects  in  Canada" 
is  issued  each  year  by  the  Research  Branch,  Canada  Department  of  Agriculture, 
Ottawa,  Ontario.  Copies  of  this  list  may  be  obtained  from  the  Research 
Coordinator  (Crop  Protection). 


R.  L.  Walker 
Bldg.  EA-C 

Agricultural  Research  Center 
Beltsville,  Md.  20705 
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Laboratories  Maintaining  Colonies 

ENTOMOLOGY  RESEARCH  DIVIS ION 


Apiculture  Research  Branch 


1. 

2. 

3. 

4. 


»  GO 


ftfv 


6. 

7- 

8. 

9. 

10. 

11. 


Dr.  N.  M.  Kauffeld,  Bee  Breeding  Investigations,  Rm.  240  Agricultural 
tenter,  LSU,  University  Station,  Baton  Rouge,  La T  70803 

^‘Tqn  Ctt  R°bert!’  St°Ck'  InvestiSationSj  Rm.  271  Agricultural  Center, 
LSU,  University  Station,  Baton  Rouge,  La.  70803 

Dr.  George  E.  Bohart,  Utah  State  University,  Rrai  261,  F-^Bldg 
Logan,  Utah  84321  •  ’ 

Dr.  Floyd  E.  Moeller,  Bee  Management  Investigations,  436  Russell  Labora¬ 
tories,  University  of  Wisconsin,  Madison,  Wise.  53706 

Cotton  Insects  Research  Branch 

■ r  ~ 

Dr'l^cso7  Arizye85719t0n  InSe°tS  Research  Laboratory,  2000  East  Allen  Rd. , 

Dr.  Norman  W.  Earle,  4115  Gourrier  Avenue,  Baton  Rouge,  La.  70803 

Dr’MSs?d38776'  Pfri™‘er>  Delta  Branoh  Experiment  Station,  Stoneville, 


Dr.  Theodore  B.  Davich,  P.  0..  Box  5367,  State  College,  Miss.  39762 
Dr.  Harrie  M.  Taft,  Jr.,  P.  0.  Box  271,  Florence,  S.  C.  295OI 
Dr.  Maurice  J.  Lukefahr,  P.  0.  Box  1033,  Brownsville,  Texas  78520 
Dr.  Richard  L.,  Ridgway,  P.  0.  Drawer  DG,  College  Station,  Texas  77840 


Ol 


Fruit  Insects  Research  Branch 

12.  Mr.  Laurence  S.  Jones,  P.  0.  Box  112,  Riverside,  Calif.  92502 
13-  Mr.  John  G.  Shaw,  P.  CL  Box  112,  Riverside,  Calif.  92502 

,  .v;'  '  1  '  ili  .  » 

14.  Dr.  L.  F.  Steiner,  136OI  Old  Cutler  Rd.,  Miami,  Fla.  33158 

15'  ^'orlando^'pStM&j2120  R°ad>  USM  H-ticultural  Field  Laboratory, 

16.  Mr.  C.  R.  Gentry,  P.  0.  Box  87,  Byron,  Ga.  31008 

17.  Dr.  D.  L.  Chambers,  P.  0.  Box  2280,  Honolulu,  Hawaii  968o4 

18.  Dr.  R.  xu.  Dolphin,  lll8  Chestnut  Street,  Vincennes,  Ind.  47591 


19. 
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Fruit  insects  Research  Branch  (cont.) 

Dr.  T.  L.  Ladd,  Jr.,  P.  0.  Box  150,  Moorestown,  II.  J.  08057 

20.  Dr.  Bart  J.  Fiori,  Agricultural  Experiment  Station.,  Geneva,  N.  Y.  14456 

21.  Mr.  George  W.  Still,  USDA,  ARS,  Ohio  Agricultural  Research  8c  Development 

Center,  Wooster,  Ohio  44691 

22.  Mr.  William  G.  Hart,  P.  0.  Box  267,  Weslaco,  Texas  70596 

23*  Mr.  Billy  A.  Butt,  3706  West  Nob  Hill  Boulevard,  Yakima,  Wash.  98902 

24.  Mr.  Blwoca  0.  Hamstead,  Agricultural  Experiment  Station,  Kearneysville, 
West  Virginia  25430 


Grain  and  Forage  Insects  Research  Branch 
25.  Dr.  M.  W.  Nielson,  2000  East  Allen  Road,  Tucson,  Ariz.  85719 
2o.  Mr.  D.  3.  Leuck,  Georgia  Coastal  Plain  Experiment  Station,  Tifton,  Ga.  3179^ 

27.  Dr.  A.  N.  Sparks,  Southern  Grain  Insects  Research  Laboratory,  Georgia 

Coastal  Plain  Experiment  Station,  Tifton,  Ga.  31794 

28.  Dr.  Robert  L.  Gallun,  Agricultural  Experiment  Station  Bldg.,  Purdue 

University,  Lafayette,  Ind.  47907 

29.  Dr.  James  L.  Jarvis,  Regional  Plant  Introduction  Station,  Iowa  State 

University,  Ames,  Iowa  50010 

30.  Dr.  T.  A.  Brindley,  European  Corn  Borer  Research  Laboratory,  P.  0.  Box  A, 

Ankeny,  Iowa  50021 

31.  Mr,  Ralph  Mathes,  Box  387,  Houma,  La.  70360 

32.  Mr.  Roger  H.  Ratciiffe,  Agricultural  Research  Center,  Rm.  207,  Bldg.  EC-C, 

Beltsville,  Md.  20705 

33*  Mr.  Richard  V.  Connin,  Department  of  Entomology,  Room  3  Natural  Science 
Bldg.,  Michigan  State  University,  East  Lansing,  Mich.  48823 

34.  Mr.  F.  J.  Bartlett,  P.  0.  Box  989,  Gulfport,  Miss.  39501 

J  e,  Y'  *  ‘  •/  Or",  s'*  :  . 

rf  *  *  y 

35*  Mr.  W.  A.  Douglas,  Boll  Weevil  Research  Laboratory,  P.  0.  Box  5367, 

State  College,  Miss.  39762 

T < "V  i  y  %  *’“*  " 

36.  Dr.  David  M.  Daugherty,  I-87  Agriculture  Bldg.,  University  of  Missouri, 
Columbia,  Mo.  65201 

£<*£  .  t  . 

i  j 
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Grain  and  Forage  Insects  Research  Branch  (cont.) 

37-  Dr.  C.  C.  Blickenstaff ,  Montana  State  University,  Entomology  Research  Div., 
Bozeman,  Mont.  58715 

38.  Dr.  George  R.  Manglitz,  Forage  Insects  Laboratory,  University  of  Nebraska, 
East  Campus,  Lincoln,  Nebr.  68503 

39*  Dr.  Harvey  L.  Chada,  Entomology  Department,  Oklahoma  State  University, 
Stillwater,  Okla.  74074 

40.  Dr.  Eldon  E.  Qrtman,  Northern  Grain  Insects  Research  Laboratory, 

University  Station,  Brookings,  S.  D.  57006 

Insects  Affecting  Man  and  Animals  Research  Branch 

41.  Dr.  W.  M.  Rogoff,  5544  Air  Terminal  Drive,  Fresno,  Calif.  93727 

42.  Dr.  Robert  H.  Jones,  Bldg.  45,  Denver  Federal  Center,  Denver,  Colo.  80225 

43-  Dr.  D.  E.  Weidhaas,  P,  0.  Box  1268,  University  of  Florida,  Gainesville, 

Fla.  32601 

44.  Dr.  Harold  C.  Chapman,  ARS,  Entomology  Research  Division,  Avenue  J, 

Chennault,  Lake  Charles,  La.  70601 

45.  Dr.  R.  A.  Bram,  BPL  Bldg.  104,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

46.  Dr.  N.  0.  Morgan,  Bldg.  177- A,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

47.  Dr.  P.  H.  Thompson,  BPL  Bldg.  100,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

48.  Mr.  Calvin  M.  Jones,  Insectary,  East  Campus,  University  of  Nebraska, 

Lincoln,  Nebr.  68503 

49.  Dr.  Owen  H.  Graham,  P.  0.  Box  232,  Kerrville,  Texas  78028 

50.  Dr.  Billie  G.  Hightower,  P.  0.  Box  986,  Mission,  Texas  78572 

Insect  Identification  and  Parasite  Introduction  Research  Branch 

51.  Dr.  Lloyd  A.  Andres,  1050  San  Pablo  Avenue,  Albany,  Calif.  94706 

52.  Mr.  Francis  R.  Lawson,  P.  0.  Box  A,  Columbia,  Mo.  65201 

53*  Mr.  Marvin  H.  Brunson,  P.  0.  Box  150,  Moorestown,  N.  J.  08057 
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Insect  Pathology  Pioneering  Research  Laboratory 

54.  Dr.  Arthur  M.  He impel,  Bldg.  EA-C,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

Insect  Physiology  Pioneering  Research  Laboratory 

55*  Dr.  William  E.  Robbins,  Bldg.  EC-C,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

Metabolism  &  Radiation  Research  Laboratory 

56.  Dr.  Raymond  C.  Bushland,  State  University  Station,  Fargo,  N.  D.  58103 

Pesticide  Chemicals  Research  Branch 

57.  Mr.  J.  H.  Fales,  Bldg.  EA-C,  Agricultural  Research  Center,  Beltsville,  Md. 

20705 

58.  Mr.  R.  E.  Redfern,  Bldg  309,  Agricultural  Research  Center,  Beltsville,  Md. 

20705 

59*  Mr*  E.  Cantu,  P.  0.  Box  1033,  Brownsville,  Texas  78520 

Vegetable  &  Specialty  Crops  Insects  Research  Branch 

60.  Dr.  P.  V.  Vail,  P.  0.  Box  858,  Mesa,  Ariz.  85201 

61.  Dr.  A.  N.  Kishaba,  P.  0.  Box  112,  Riverside,  Calif.  92502 

62.  Mr.  Walter  E.  Peay,  P.  0.  Box  67,  Twin  Falls,  Idaho  83301 

63.  Mr.  Wayland  A.  Shands,  c/o  Aroostook  Farm,  Route  2,  Presque  Isle,  Me.  04769 

64.  Dr.  Floyd  F.  Smith,  Bldg.  EB-C,  Agricultural  Research  Center, 

Beltsville,  Md.  20705 

65.  Mr.  George  V.  Johnson,  USDA  Ornamentals  Research  Laboratory,  Melville  Road, 

Farmingdale,  N.  Y.  11735 

66.  Mr.  Alfred  H.  Baumhover,  P.  0.  Box  1011,  Oxford,  N.  C.  27565 

67.  Dr.  J.  A.  Onsager,  P.  0.  Box  3187,  Charleston,  S.  C.  29407 

68.  Mr.  Norman  Allen,  P.  0.  Box  271,  Florence,  S.  C.  29501 

69.  Mr.  Birely  J.  Landis,  3706  West  Nob  Hill  Boulevard,  Yakima,  Wash.  98902 

70.  Dr.  W.  W.  Cantelo,  P.  0.  Box  167,  Kingshill,  St.  Croix,  Virgin  Islands  OO85O 
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MARKET  QUALITY  RESEARCH  DIVISION 


Stored- Product  Insects  Research  Branch 


71.  Mr.  Howard  D.  Nelson,  5578  Air  Terminal  Drive,  Fresno,  Calif.  93727 

72.  Dr.  Robert  Davis,  P.  0.  Box  5125,  Savannah,  Ga.  51403 

73-  Mr.  L.  M.  Redlinger,  Georgia  Coastal  Plain  Experiment  Station, 

Tifton,  Ga.  31794 

74.  Mr.  Gailen  D.  White,  520  N.  Juliette  Avenue,  Manhattan,  Kan.  66502 

75*  Dr.  W.  C.  McGaughery,  Rice  Pasture  Research  &  Development  Center,  Rt.  5, 

Box  336,  Beaumont,  Texas  77706 

76.  Mr.  Dana  Childs,  P.  0.  Box  10125,  Richmond,  Va.  25240 

77-  Dr.  Wendell  Burkholder,  Department  of  Entomology,  537  Russell  Laboratories, 
University  of  Wisconsin,  Madison,  Wise.  53706 


STRAIN  STRAIN  NAME  PLACE  &  DATE  LABORATORY 

TYPE _ OR  NUMBER _ OF  ORIGIN _ USE  AND  OTHER  INFORMATION  MAINTAINING  COLO: 
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ov 

CD 

d 

d 

vo 

i — 1 

d 

•H 

OV 

ft 

o 

d 

1 — 1 

CD 

■ — i 

ft 

VO 

CD 

ft 

vo 

ft 

CD 

o\ 

CO 

d 

ft 

ft 

d 

i — 1 

d  ft 

d 

o 

CD 

ft 

O 

1 - 1 

• 

O  ft 

0 

cd 

•H 

d 

ft 

•H 

• 

•H 

ft 

•h  d 

cd 

( D 

-P 

d 

> 

ft 

ft 

> 

a 

-p  ft 

ft 

ft 

cj 

o 

o 

•H 

OJ 

cd  cd 

CD 

CD 

ft! 

•  LTV 

•  LTV 

cd 

CD 

i — 1 

CD 

r\ 

d 

i — 1 

d 

>> 

H  CM 

cd  VO 

cd  VO 

i — ! 

cd 

> 

CD 

CD  ft 

ft 

ft 

cd 

<U 

ft  VO 

d 

ft  0\ 

CO  Ov 

i 

i — 1 

Ov 

o 

i — 1  t — 

d  CD 

d 

0) 

o 

CO 

O  CSV 

CD 

i — 1 

1 — 1 

O  VO 

cd 

ft  vo 

CD  d 

cd 

0) 

cti 

•H 

d 

CJ  ft 

ft 

r\ 

c\ 

.* — v 

o 

ov 

c\ 

ft 

•H  Q\ 

bO  cd 

ft 

Q 

X 

CD 

d 

d 

d 

d 

1 — 1 

o 

r— 1 

>  ft 

CD 

CD 

ft 

ft 

ft 

CD 

o  ft 

o  ft 

cd 

ft 

d 

cd 

CO 

ft  d 

• 

ft 

a 

i — 1 

1 — 1 

-p  ft 

-p  ft 

d 

< — 1 

co 

ft 

ft 

CO  1 

ft 

co 

cd 

> 

CD 

CO 

ft  ft 

ft  ft 

cd 

CD 

CD 

ft 

ft 

d  ft 

cd 

i — 1 

1 

CD 

ft 

ft  > 

•H  > 

ft 

•H 

d 

cd 

CD 

•H  cd 

• 

d 

< 

S 

ft 

1 

E-t  — ' 

ft 

cj 

ft 

- — 

(ft 

ft 

ft  ft 

ft 

-p 

d 

d 

i 

u 

d 

' — ' 

m 

o 

cd 

• 

* — * 

co 

— s 

1 

co 

ft 

ft 

i — 1 

i — i 

' — 

CO 

CJ 

cd 

/ - s 

d 

d 

•H 

ft 

• 

a 

co 

d 

d 

d 

ft 

d 

•H 

S 

CD 

— ' 

CO 

co 

d 

i — l 

•H 

o 

bO1 

i — i 

CO 

-P 

1 — 1 

CD 

co 

>5 

•H 

CO 

I — 1 

d 

d 

3 

1 — 1 

CD 

ft 

CD 

r — I 

cd 

t> 

X 

ft 

o 

CD 

•H 

cd 

CD 

cd 

in 

d 

S 

CO 

ft 

o 

O 

cd 

d 

d 

•H 

ft 

> 

CO 

ft 

1 — 1 

ft 

d 

ft 

CO 

cd 

cd 

d 

cd 

co 

o 

d 

d 

CD 

ft 

ft 

d 

d 

ft 

ft 

ft 

ft 

CJ 

CD 

CD 

bO 

CJ 

CD 

cj 

CJ 

O 

d 

d 

o 

d 

d 

cd 

ft 

ft 

cd 

cd 

ft! 

ft 

ft 

ft 

o 

ft 

d 

i — l 

I — 1 

i — 1 

i — i 

-p 

d 

d 

ft 

ft 

d 

CD 

Re 

•H 

•H 

•H 

•H 

cd 

H 

ft 

cd 

ft 

M 

!2 

!2 

ft 

ft 

d 

d 

cd 

s 

h 

w 

C5 

O 

ffi 

ft 
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1 — 1 

C\J 

VO 

b— 

CM 

-=t 

i — 1 

i — 1 

tr- 

0- 

c— 

t— 

t- 

LT\ 

Lf\ 

LTN 

0- 

p 

d 

o 

• 

> 

<U 

bO 

CJ 

cd 

d 

d 

d 

o 

>> 

CQ 

CQ 

d 

M 

cd 

CJ 

P 

o 

CQ 

p 

ft 

d 

CQ 

o 

• 

o 

• 

CQ 

•H 

CQ 

CQ 

p 

i — l 

CQ 

cu 

-P 

0) 

<u 

d 

o 

<U 

•H 

d 

ft 

•o 

cd 

d 

•H 

P 

d 

P 

-P 

P 

O 

P 

d 

1 — 1 

d 

d 

d 

d 

P 

d 

-p 

cd 

-p 

p 

o 

o 

p 

CQ 

> 

CQ 

CQ 

•H 

o 

CQ 

CL) 

P 

o 

>» 

O 

cd 

1 — 1 

>5 

d 

P 

CU 

d 

d 

P 

o 

cd 

d 

o 

P 

O 

O 

•H 

cj 

o 

-p 

•H 

P> 

P 

ft 

•H 

p 

o3 

CJ 

cd 

cu 

cd 

•H 

bO 

03 

d 

•H 

d 

1 — 1 

d 

P 

O 

d 

o 

P 

O 

-p 

O 

d 

i — 1 

O 

p 

CQ 

P 

<u 

P 

<u 

o 

p 

a 

CL) 

cd 

CU 

cd 

P 

<U 

•H 

cd 

pi 

Pi 

P 

p 

P 

H 

i — 1 

P 

P 

<U 

d 

<D 

i — 1 

d 

(U 

P 

P 

o 

P 

d 

CU 

1 — 1 

cd 

<u 

LTN 

t — 

ft 

t3 — 

d 

O 

i — i 

p 

d 

<u 

VO 

vo 

VO 

•H 

P 

d 

•H 

1 — 1 

Ch 

CJ\ 

p 

a\ 

cd 

cd 

CU 

d 

cd 

p 

i — 1 

1 — 1 

CU 

i — i 

d 

p 

tSJ 

•H 

d 

0) 

p 

P 

o 

p 

cd 

P 

<L> 

• 

* 

cd 

• 

CQ 

ft 

•H 

d 

CQ 

P 

Cti 

cd 

<u 

o 

K\ 

d 

bD 

> 

> 

p 

•  VO 

P 

p 

>s 

CO 

P 

CU 

• 

cd  Cd 

r — 1 

<u 

>5 

1 — 1 

(U 

i — 1 

-p 

bfl 

CO 

O  H 

•H 

d 

0) 

cd 

r\ 

CQ 

•H 

-p 

P 

P 

d 

> 

•H 

CQ 

p 

P 

CU 

£ 

<u 

d 

cj 

d 

o 

r\ 

P 

d 

H 

d 

d 

o 

o 

i — i 

p 

d 

CQ 

1 

<u 

- - - 

o 

| 

CQ 

cd 

s 

O 

S 

1 — 1 

o  P 

cd 

<U 

p 

(U 

•N 

a 

•H 

cd 

bO 

p 

d 

cj 

i 

•H 

p  p 

CQ 

CU 

CQ 

CU 

<u 

CO 

CQ 

•H 

o 

M 

a 

P 

ft  ft 

d 

d 

> 

d 

a 

P 

d 

o 

•H 

d 

ft 

- - - 

CQ 

•H  Js 

,cd 

P 

<u 

o 

o 

<u 

1 

cd 

K 

P 

K 

CU 

w 

EH  ^ 

a 

P 

P 

K 

Q 

2 

1 

CO 

d 

^ - X 

d 

l 

<u 

bD 

o 

p 

d 

• 

P 

> — v 

cd 

i — i 

ft 

d 

d 

P 

2 

' — s 

CD 

CU 

-P 

•H 

CD 

P 

> 

<u 

CQ 

d 

P 

ft 

cd 

d 

d 

P 

CU 

1 — 1 

O 

o 

cd 

1 — 1 

O 

cu 

- - 

P 

•H 

ft 

cd 

O 

CQ 

d 

CM 

cd 

CJ 

d 

d 

P 

cd 

ft 

CU 

d 

cd 

CQ 

O 

<u 

CQ 

d 

CQ 

CU 

Cd 

CQ 

•H 

d 

d 

a 

d 

P 

CQ 

0) 

d 

P 

P 

P 

V 

P 

p 

•H 

d 

P 

P 

p 

P 

cu 

CU 

0) 

<u 

•H 

(U 

<u 

d 

03 

CU 

CU 

cd 

<u 

P 

d 

P 

d 

d 

ft 

p 

d 

d 

P 

P 

d 

d 

CJ 

d 

o 

pi 

i — l 

P 

P 

CU 

1 — 1 

P 

P 

•H 

p 

p 

o 

p 

•H 

d 

•H 

d 

d 

p 

d 

d 

cd 

bO 

p 

d 

p 

d 

CQ 

H 

& 

H 

H 

-p 

12 

M 

H 

a 

d 

H 

H 

ft 

M 

03 

P 

5 

(U 

p 

o 

P 

3 

Oryzaephilus  mercator  (Fauvel)  -  merchant  grain  beetle 
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1 — 1 

1 — 1 

cu 

-4" 

1 — 1 

1 — 1 

C\J 

^=t 

l-ft 

-4- 

c*- 

IP 

P 

p 

0- 

rr\ 

KA 

C*- 

co  co 
r—|  03 

cd  ft 

03 

■H  ft 

0 

• 

d  d 

d 

03 

03  ft 

cd 

O 

ft  CO 

p  • 

d 

cd 

co  0 

d 

S  H 

•H  P 

0 

cd 

CO  03 

CO 

ft  0 

03 

cd  ft 

d  « 

ft 

ft  bO 

C3 

•H  O 

P  taO 

O 

O  H 

d  0 

P 

•H  O 

cd  1 — 1 

co 

P  O 

ft  O 

c 0 

CO 

O  03 

ft  ft 

ft 

cu 

03 

03  1 

CO 

d 

ft 

■H 

CO  ft 

p  >> 

cd 

ft 

ft 

d  cd 

CO  P 

d 

d 

ft  O 

0  ft 

d 

p 

p> 

•H 

p 

0 

co 

CO 

ft  t>0 

A 

•H 

s 

0  0 

d  co 

P 

O 

O 

0 

0 

0 

O  l — 1 

0  cu 

cd 

d 

ft 

ft 

ft 

ft 

d 

ft 

Tj 

co  0 

p 

C3 

0 

0 

ft 

p  ft 

•H 

P 

p> 

cd  P> 

0  CO 

ft 

cd 

03 

cd 

co 

d  cd 

ft 

d 

1 — 1 

d 

co  ft 

cd  d 

P 

O 

-P 

0 

cd  d 

03  cd 

03 

d 

ft 

03 

P> 

0  cd 

CO  ft 

1 — 1 

03 

cd 

03 

cd 

•H 

03 

p 

ft 

ft 

P 

PI 

PQ 

ft 

03 

H 

03 

d 

p 

•H 

-=t 

cd 

VO 

d 

KA 

t — 

d 

p 

CA 

d 

VO 

VO 

bO 

vo 

r— 

d 

• 

0 

d 

ON 

ON 

ON 

ft 

p 

1 — 1 

ft 

H 

1 — 1 

ft 

1 — 1 

cd 

0 

ft 

cd 

03 

CO 

d 

•H 

d 

• 

• 

ft 

. 

. 

d 

P 

03 

s 

ft 

P 

03 

<H 

ft 

. 

ft 

ft 

ft 

.cd 

co 

1 — 1 

03 

CO 

1 — 1 

•H 

•H 

-4 

cd 

O 

ft 

ft 

P 

«\ 

3. 

P 

1 — 1 

1 — 1 

•  VO 

03 

O 

1 — 1 

1 — 1 

ft 

03 

• 

03 

ft 

03 

cd 

cd 

cd  Ov 

-P 

cd 

cd 

^  1 — 1 

03 

0 

1 

1 — 1 

03 

a 

O 

03  H 

r\ 

1 

03 

0 

d 

•H 

P 

0 

1 — 1 

ft 

P 

ft 

> 

cd 

> 

I — 1 

> 

r\ 

r« 

d 

r\ 

cd 

cd 

c\ 

A 

p 

ft 

d 

cd 

03 

O 

O 

d 

d 

CO 

O 

O 

p 

CO 

cd 

0) 

s 

CO 

CO 

a 

d 

0 

0  ft 

d 

d 

d 

cd 

cd 

03 

ft 

CO 

cd 

03 

co 

CO 

d 

P>  H 

cd 

1 

CO 

CO 

ft 

co 

1 — 1 

d 

co 

d 

cu 

0 

3 

ft  ft 

f> 

03 

03 

c 

d 

d 

1 

d 

cd 

d 

d 

d 

•H  > 

cd 

/ — > 

d 

d 

cd 

1 — 1 

$ 

cd 

ft 

ft 

ft 

S3 

ft 

CO 

• 

ft 

ft 

ft 

cd 

- — ■» 

a 

cd 

PI 

03 

d 

ft 

v — ' 

d 

d 

03 

cd 

1 

CO 

CJ 

S 

•H 

co 

d 

CO 

1 

co 

cd 

d 

ft 

03 

- - V 

3 

a 

• 

v — 

03 

cd 

PI 

3 

d 

N — -* 

•H 

•H 

bO 

cd 

d 

CO 

d 

0 

d 

d 

d 

ft 

co 

ft 

p 

d 

0 

03 

0 

CO 

d 

M 

ft 

d 

cd 

P 

cd 

1 — 1 

1 — 1 

cd 

•0 

ft 

ft 

•H 

03 

d 

ft 

PI 

ft 

ft 

s 

ft 

ft 

cd 

0) 

03 

03 

ft 

03 

03 

03 

co 

03 

ft 

d 

ft 

ft 

d 

d 

CU 

d 

ft 

"C 

d 

cd 

ft  d 

d 

d 

1 — l 

P 

i — 1 

1 — 1 

P 

ft 

cd 

ft 

1 — 1 

1 — 

ft 

S 

H  P 

d 

P 

1 — l 

a 

ft 

•H 

d 

d 

tSJ 

d 

ft 

■r* 

d 

cu 

ft  d 

O 

d 

•H 

M 

3 

3 

H 

H 

>5 

H 

3 

3 

H 

r — 1 

3  H 

1 — 1 

H 

ft 
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1 — 1 

OJ 

-4* 

LTN 

ltn 

CO 

CM 

-4- 

t— 

tft 

t- 

c —  • 

t— 

CO 

CO 

w 

0 

P 

CQ 

CO 

1 — 1 

<u 

<L> 

0 

CO 

f — 1 

0 

cd 

•H 

*r~ 

d 

0 

cd 

•H 

•H 

d 

d 

cd 

p 

. 

•H 

d 

Vi 

d 

P 

p 

0 

Vi 

d 

CU 

p 

-P 

co 

bO 

0 

0 

p 

• 

P 

co 

CO 

•H 

d 

d 

P 

CQ 

co 

Cd 

CO 

•H 

cd 

cd 

0) 

B 

1 — 1 

1 — 

0 

d 

p 

a 

1 — 1 

■H 

cd 

cd 

Vi 

Vi 

CO 

cd 

T j 

1 — 1 

0 

0 

0 

•H 

1 — 1 

0 

d 

cd 

•H 

•P 

P 

O 

CQ 

cd 

•pH 

ft 

d 

bO 

bO 

d 

d 

0 

d 

bO 

co 

•H 

O 

O 

cd 

0 

Vi 

•H 

O 

CJ 

1 — 1 

1 — 

1 — l 

0 

O 

1 — 1 

d 

•H 

O 

O 

ft 

P 

•H 

O 

1 — 1 

P 

0 

*f~ 

co 

CQ 

P 

0 

0) 

CO 

O 

cu 

P 

p 

0 

O 

CO 

O 

0 

•H 

CU 

CU 

1 

CO 

•H 

P 

0 

0 

1 

ft 

•H 

CO 

rH 

d 

O 

0 

d 

•H 

CO 

rH 

d 

d 

cd 

d 

d 

p 

d 

d 

d 

d 

cd 

d 

d 

•H 

0 

cd 

p 

d 

d 

•H 

O 

d 

p 

•H 

Vi 

co 

cd 

p 

•H 

cd 

CO 

ft 

bO 

r— 

O 

co 

ft 

bO 

O 

O 

cd 

ft 

d 

d 

O 

O 

>> 

>5 

1 — 1 

d 

0 

0 

1 — 1 

d 

Vi 

CO 

O 

•r 

BP 

P 

•H 

d 

co 

O 

0 

O 

O 

>> 

•H 

0 

P 

P 

O 

>> 

•H 

p 

P 

d 

cd 

P 

•r- 

•H 

O 

O 

P 

cd 

P 

cd 

cd 

co 

-P 

d 

0 

cd 

co 

V 

Vi 

CO 

d 

0 

0 

d 

1 — 1 

Vi 

CQ 

d 

O 

O 

cd 

d 

<u 

0 

d 

0 

O 

cd 

d 

ft 

P 

0 

cd 

CO 

Vi 

cd 

CO 

P 

O 

cd 

cd 

cd 

•H 

d 

O 

cd 

•H 

PI 

ft 

ft 

H 

CO 

ft 

m 

1 - 1 

> 

MO 

<u 

d 

1 

MO 

$ 

cu 

0 

V 

ON 

d 

d 

> 

P 

0 

1 — I 

d 

<D 

■H 

On 

O 

> 

•H 

O 

cd 

1 - 1 

V. 

0 

0 

. 

cd 

O 

Vi 

CO 

cu 

1 — 1 

CQ 

d 

ft 

P 

d 

• 

> 

1 — 1 

d 

1 - 1 

d 

P 

•  CM 

CO 

ft 

X 

0 

O 

1 — 1 

•H 

.cd 

CO 

C 

X  MO 

a 

cu 

1 — ! 

O 

0 

> 

ft 

•H 

0  On 

•  KN 

d 

CO 

Eh 

CJ 

P 

0 

d 

cd 

EH  H 

cd  mo 

1 — l 

~vo 

P 

1 

0 

c\ 

1 — 1 

Vi 

O  ON 

•rH 

d 

ON 

rs 

<U 

> 

d 

•H 

bO 

~  O 

1 — 1 

5s 

cd 

» - 1 

P 

OJ 

cd 

>5 

cd 

Is 

l — 1 

d  p 

cj 

«\ 

p 

d 

> 

M 

rH 

p 

•H 

V. 

0 

d  - 

CO 

p 

0 

CO 

co 

1 — 1 

Vi 

d 

P 

CQ 

> 

CL) 

P  Vi 

O 

0  d 

cd 

cd 

T* 

s 

cd 

cd 

0 

cd 

cd 

cd 

0 

CO 

CO  O 

d 

P  H 

CO 

ft 

H 

1 

V. 

d 

P 

d 

P 

CQ 

0 

CQ 

d  -h 

M 

ft  *H 

d 

ft 

•H 

cd 

P 

d 

<d 

d 

d 

> 

0) 

O  Vi 

d 

•H  13 

cd 

cu 

CO 

0 

Q 

•H 

Vi 

cd 

cd 

1 — I 

w  ft 

D 

EH 

« 

m 

d 

ft 

cd 

5* 

bO 

s 

ft 

0 

0 

0 

1 

cd 

1 

•H 

Vi 

V 

/ — v 

P 

- — . 

. 

cd 

• 

1 

ft 

ft 

ft 

' — 

' — * 

r — \ 

co 

• 

cd 

•H 

CO 

ft 

0 

1 — 1 

d 

^ ^ 

•H 

1 — 1 

•H 

Sh 

O 

Vi 

0 

•H 

O 

cd 

cd 

s 

•H 

d 

ts) 

0 

Vi 

cd 

S 

d 

d 

Vi 

d 

d 

bO 

O 

cd 

•H 

ft 

rH 

CQ 

CO 

ft 

>5 

d 

d 

d 

d 

d 

d 

d 

u 

i — 1 

d 

d 

1 — 1 

0 

0 

cu 

cu 

<u 

•H 

0 

0 

•H 

ft 

Vi 

d 

d 

V 

V 

d 

cd 

d 

P 

V 

V. 

P 

0 

ft 

1 — l 

p 

P 

ft 

1 — 1 

d 

1 — 1 

ft 

p 

p 

ft 

ts) 

d 

•H 

d 

d 

d 

•H 

0 

•H 

O 

d 

d 

O 

>N> 

ft 

H 

12 

H 

H 

H 

p 

ft 

P 

H 

M 

P 

•H 

•H 

•H 

3 

CO 

CO 

CO 
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CM 

CVJ 

OJ 

CM 

CM 

CM 

NA 

-3“ 

UA 

LfN 

CM 

N"\ 

1 — l 

00 

IS- 

IS- 

t- 

c— 

C— 

IS- 

IS- 

IS- 

s- 

IS- 

t- 

UA 

co  co 

CO 

ft  CD 

CD 

cd  -H 

°H 

•h  ft 

ft 

d  d 

d 

CD  -P 

-p 

ft  CQ 

co 

cd 

e  h 

1 — 1 

cd 

cd 

• 

H  0 

0 

cd  -h 

ft 

cd 

ft  bO 

bO 

co 

ft  O 

O 

CQ 

O  H 

1 — 1 

cd 

•H  O 

O 

0 

-P  CJ 

•H 

•H 

CQ 

O  CD 

ft 
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a  --  wild-type;  collected  in  October  1967,  Union  of  South  Africa;  believed  to  be 
Calleva  strain. 
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